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Background: 
 
There are a number of claims that Medical
Outcomes Study Short Form 36 (MOS SF-36) mean
scores can be used to discriminate between healthy and
nonhealthy persons and determine various levels of health.
 
Objectives: 
 
The purpose of this study was to evaluate
the ability of the SF-36 to predict whether or not re-
spondents reported health problems.
 
Methods: 
 
We used structural equation modeling (SEM)
techniques to evaluate the SF-36 and its ability to dis-
criminate between those who reported health problems
or reported physician-determined illness and those who
did not in a sample from the 1990 National Survey of
Functional Health Status (NHS).
 
Results: 
 
The correlation between physician-determined
illness and Physical Health was 
 

 
.404, resulting in
16.32% shared variance. The correlation between re-
ported health problems and Physical Health was
 

 
.360, resulting in 12.96% shared variance. These cor-
relations are markedly lower than those to the eight
first-order scales or between Physical and Mental
 
Health (
 
r
 
 
 

 
 .889). Mental Health could not predict
physician-determined illness or reported health prob-
lems independent of Physical Health.
 
Conclusions: 
 
The SF-36 is relatively poor at accounting
for the health status of respondents. There are signifi-
cant paths but the variance accounted for in absolute
and relative terms is small. Physical Health does a much
better job of accounting for general mental health than
it does for perceived health problems or physician-
determined illness. These findings suggest that the SF-36
may not discriminate well between healthy and non-
healthy groups and that objective measures of health
status may be required in conjunction with the use of
the SF-36.
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Introduction
 
The need and great demand for measures of func-
tional health status is well known. One of the most
promising and widely used tools is the Medical
Outcomes Study (MOS) Short Form 36 (SF-36) [1].
It has become the health status measure of choice in
medical outcome studies [2]. However, only four
studies have attempted to assess the factorial valid-
ity of the SF-36. First, Dexter et al. [2] failed to re-
produce the hypothesized eight-factor structure with
the use of exploratory factor analysis. Wolinsky
and Stump [3] reported the use of confirmatory fac-
tor analysis (CFA) to evaluate the hypothesized
eight-factor structure (first-order CFA model), but
they found that a nine-factor model was a better fit.
Keller et al. [4], using structural equation modeling
(SEM), confirmed the eight-factor structure. How-
ever, they found the eight factors were better repre-
sented by three second-order factors—Physical Func-
tioning, Mental Functioning, and General Well-
Being—and an additional third-order factor. Finally,
Reed [5] reported the results of a second-order CFA
model that found the hypothesized model to be a
very poor fit to the data and reported an alternative
factor structure that represented an adequate fit to
the data. The purpose of this study is to crossvali-
date the structural model of the SF-36 from the
Reed [5] study with a large sample from the general
population 1990 National Survey of Functional
Health Status (NHS) [6] and explore the effective-
ness of the SF-36 as a predictor of health states.
Reed [5] found some support for the hypothe-
sized structure of the SF-36 (Fig. 1); however, it
was not a statistically adequate fit. The model was
significantly improved by linking Health Perception
to Mental Health instead of Physical Health and by
an additional link between General Mental Health
and Physical Health (Fig. 2). This suggests that
there are some commonalties between self-reported
Physical and Mental Health. This was supported by
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the high correlation (.77) between Mental Health
and Physical Health. This indicates that 59% of the
variance in Mental Health and Physical Health is
common to the two variables. Lastly, a statistically
adequate model required the addition of several co-
variances among the item errors, particularly the
items measuring physical function. This suggests
that the variances of the items were not well ac-
counted for by the Physical Function factor.
There have been a number of claims that the
SF-36 mean scores can be used to discriminate be-
tween healthy and nonhealthy persons and that it
can also determine various levels of health. We
used SEM techniques to evaluate the SF-36 and its
ability to discriminate between those who reported
health problems or reported physician-determined
illness and those who did not.
 
Methods
 
Sample
 
The data for this project were provided through
the Inter-university Consortium for Political and
Social Research (ICPSR) and were originally col-
lected in the 1990 NHS. One of the main goals of
the NHS was to obtain national normative data
on the SF-36. The sample frame for the NHS in-
cluded 1537 general social survey (GSS) house-
holds from 1989 and 1372 households from the
1990 GSS, for a total base sample of 2909 house-
Figure 1 Hypothesized measurement mo-
del of the SF-36. Each circle represents a
hypothetical construct or factor. The sin-
gle-headed arrows leading from the sec-
ond-order factor to each of the first-order
factors are regression paths that indicate a
possible causal impact. The angled arrows
leading to each first-order factor repre-
sents residual error in a first-order predic-
tion from the higher-order factors. Each of
the rectangular boxes represents one SF-
36 item. The single-headed arrows leading
from the first-order factors to the boxes
are regression paths that link each of the
factors to its respective set of observed
scores. The Es and the single-headed ar-
rows pointing from them to the boxes
represent the observed measurement er-
ror associated with the item variables.
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holds. The GSS is an annual survey of the non-
institutionalized adult population of the United
States.
The ICPSR data set included the SF-36 as a
measure of health status, demographic data in-
cluding, age, race, and education, and specific in-
quiries into the respondents’ physical and emo-
tional conditions. Inquiries into the respondents’
physical condition consisted of one set of ques-
tions asking if a physician had ever told them they
had hypertension, a myocardial infarction, con-
gestive heart failure, diabetes, angina, or cancer. A
second set of questions asked the respondents if
they had any of the following problems: chronic
allergies, sinus trouble, arthritis, rheumatism, sci-
atica, chronic back problems, trouble seeing, chronic
lung disease, chronic skin problems, trouble hear-
ing, limitation in the use of arm or leg, etc. There
are 2474 respondents in this data set; of those
57.3% were female and 42.7% were male. The re-
spondents’ ages ranged from 18 to 94 years. There
were 248 records with at least one missing re-
sponse for any of the questions making up the SF-36.
The records with missing data were dropped from
the data set for this evaluation. The missing data
records represented 10% of the sample. Eliminat-
ing the missing data records from the sample re-
sulted in only one significant difference in the de-
mographic distribution of the sample: age. The
remaining respondents were somewhat younger
than those in the original sample. This is not sur-
prising, since it is well known that the elderly are
less likely to respond to all of the SF-36 questions
than younger respondents [7]. Since the use of
CFA requires complete data, it was decided that
the 248 records with missing SF-36 data would be
dropped from this evaluation. Therefore, 2226 re-
spondents (90%) are used in this analysis.
Figure 2 Reed measurement model of
the SF-36. Each circle represents a hypo-
thetical construct or factor. The single-
headed arrows leading from the second-
order factor to each of the first-order fac-
tors are regression paths that indicate a
probable causal impact. The angled arrows
leading to each first-order factor repre-
sent residual error in a first-order predic-
tion from the higher-order factors. Each of
the rectangular boxes represents one SF-36
item. The single-headed arrows leading from
the first-order factors to the boxes are re-
gression paths that link each of the factors
to its respective set of observed scores.
The Es and the single-headed arrow point-
ing from them to the boxes represents the
observed measurement error associated
with the item variables. The double-headed
arrows represent covariation among the
factors and the errors. The numbers asso-
ciated with the regression paths are stan-
dardized estimates (correlations).
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Instrumentation
 
The SF-36 items for the sample data were scored
and transformed as recommended [8]. A detailed
description and the exact wording of the SF-36
questions are available elsewhere [8] and are not
repeated here.
 
Analysis of the Data
 
All models were tested by using the maximum-
likelihood estimation procedure available in EQS,
a structural equation program [9]. In all analyses
covariance matrices were analyzed. Three measure-
ment models were tested. First CFA procedures
were conducted for the sample data testing the hy-
pothesized second-order factorial structure shown
in Figure 1. Presented with findings of inadequate
fit, the paths previously reported by Reed [5] were
included to create a second model shown in Figure
2. An examination of the parameters identified by
the Lagrange multiplier test (LM test) as those that
would contribute most to a significantly better fit-
ting model were also undertaken to verify that the
Reed model was the best fit to this data. A third
model was specified to examine the ability of the
SF-36 to predict the health state of the respondents.
Several researchers have suggested using multi-
ple measures of fit in model evaluation, in addi-
tion to the traditional chi-square likelihood ratio
test [10–12]. On the basis of the recent recommen-
dations by Hu and Bentler [11], we report 1) the
chi-square likelihood ratio statistic; 2) the Com-
parative Fit Index (CFI) [13]; 3) the Non-Normed
Fit Index (NNFI) [14]; and 4) the Standardized
Root-Mean-Square Residual (SRMR) [15]. Values
greater than 0.90 for the CFI and NNFI [14] and
values less than 0.10 for the SRMR [16] indicate
an adequate fit to the data. Recently, Hu and
Bentler [11] indicated that CFI and NNFI values
close to 0.95 or higher and SRMR values close to
0.08 or smaller indicate a good fit between the hy-
pothesized model and the observed data.
 
Results
 
The first CFA model, in the present study, is based
on the original model of the SF-36 [1], which hy-
pothesized a priori 1) responses to the SF-36 could
be explained by eight first-order factors and two
second-order factors, Physical Health and Mental
Health; 2) each item would have a nonzero load-
ing on the first-order factor it was designed to
measure and zero loadings on the other seven
first-order factors; 3) error terms associated with
each item would be uncorrelated; and 4) covaria-
tion among the eight first-order factors would be
explained fully by their regression onto the sec-
ond-order factors (Fig. 1).
The SF-36 original hypothesized model was a
poor fit to the observed data. As shown in Table
1, none of the fit indices approached the cutoff
value associated with a good or even adequate
measurement model. The CFI and NNFI values
were less than 0.90 and the SRMR was substan-
tially greater than 0.10.
The SF-36 Reed model [5] was estimated next.
The Reed model includes a covariance path be-
tween Physical Health and Mental Health, a link
from Health Perception to Mental Health instead
of Physical Health, an additional link between
General Mental Health and Physical Health, as
well as a number of covariances among the item
errors, particularly the items measuring Physical
Function (Fig. 2). As can be seen in Table 1, the fit
indices for this model exceed the cutoff values for
an adequate measurement model and approach
the cutoff values associated with a good measure-
ment model. The CFI and NNFI are above 0.90
and close to 0.95 and the SRMR is below 0.08.
Thus, there is a relatively good fit between the
Reed model and the observed data. A purely em-
pirical revision of the original hypothesized model
using the multivariate LM test statistic resulted in
a model very similar to the Reed model and it was
not an improvement in fit. A summary of the mea-
surement model is presented schematically in Fig-
ure 2 (standardized estimates are reported; aster-
isked loadings denote parameters fixed to 1.0 for
purposes of statistical identification).
Lastly, the Reed model was modified by the in-
clusion of the two disease state variables: health
problems and physician-reported disease. The Reed
model was utilized in this analysis because it repre-
sented a good fit to the data. The variables physi-
cian-reported disease and health problems were in-
cluded in the model with paths from both second-
order variables. The path from Mental Health was
not significant and was removed from the model.
The correlation between physician-determined ill-
 
Table 1
 
Fit indices for the models tested
 
Model Chi-square
 
df
 
CFI NNFI SRMR
Hypothesized SF-36 7721.57 552 0.859 0.848 0.208
Reed 3607.94 529 0.940 0.932 0.050
Predict health state 4077.52 598 0.931 0.924 0.052
 
N
 
 
 

 
 2226.
CFI, comparative fit index; NNFI, non-normed fit index; SRMR, standardized
root-mean-square residual.
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ness and Physical Health was 
 

 
.412, resulting in
16.97% shared variance. The correlation between
reported health problems and Physical Health was
 

 
.369, resulting in 13.62% shared variance. These
correlations are markedly lower than those to the
eight first-order scales or between Physical and
Mental Health (
 
r
 
 
 

 
 .889). Mental Health could
not predict physician-determined illness or reported
health problems independent of Physical Health.
This should not be surprising given the substantial
covariation between Mental Health and Physical
Health. A schematic summary of the measurement
model and the correlations are presented in Figure
3; asterisked loadings denote parameters fixed to
1.0 for purposes of statistical identification.
 
Conclusions
 
Findings from the present study offered support
for the original eight-factor structure. However,
the hypothesized structure of the SF-36 was not a
good fit to this data. The Reed model was repro-
duced and represented a good fit to this data. The
results of this study suggest that 1) Mental Health
and Physical Health substantially covary and are
not independent; 2) General Mental Health cross-
loads onto Physical Health; 3) General Health
loads onto Mental Health rather than Physical
Health; 4) many of the error terms are correlated,
especially on the Physical Function scale, suggest-
ing: 5) the Physical Function scale is not reliable;
6) the General Mental Health path from Mental
Health is not reliable; and 7) Physical Health does
a much better job of accounting for general men-
tal health than it does for perceived health prob-
lems or physician-determined illness.
The successful reproduction of the Reed model
calls into question the use of the SF-36 mean scale
scores and the use of summary scores for the com-
parison of groups. Summary scale scores assume
that the Physical Function, Role Physical, Bodily
Pain, and General Health Perception scales are rep-
resented by Physical Health and that the Role Emo-
tional, Vitality, General Mental Health, and Social
Function scales are represented by Mental Health.
This was not found to be the case in the Reed
model. It is interesting to note that this pattern was
also not supported by the Keller et al. [4] study.
Additionally, the substantial covariation between
Mental Health and Physical Health, the crossload-
ings of General Mental Health onto both Physical
Health and Mental Health, and the loading of
General Health onto Mental Health rather than
Physical Health raise questions about the validity
of the Mental Health and Physical Health con-
structs. Construct validity is called into question
further by the relatively low correlations between
Physical Health and both physician reported illness
and reported health problems. The evidence sug-
gests that Physical Health and Mental Health may
not be distinct constructs. Perhaps, as Keller et al.
[4] suggest, these constructs are simply measures of
health. However, as measures of health, the corre-
lations with health states should be substantial
rather than low to moderate as found in the
present data. Clearly additional research on the
construct validity of the SF-36 is needed.
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